1. Introduction {#sec0005}
===============

In many cases, reconstruction of oral hard and soft tissue deficiencies aims to achieve both an adequate soft and hard tissue profile, in which dental implants could be placed later. Horizontal defects of the maxilla and mandible can generally be treated with traditional grafting techniques, with predictable results. Vertical defects, however, tend to have a higher risk for complications, such as soft tissue dehiscence, infection, inadequate bone volume, and loss of the graft. Numerous techniques have been advocated to solve the functional and esthetic problems, such as onlay grafting, bone regeneration and alveolar distraction as well [@bib0005]. Frequently, soft tissue contours are more important for the patient [@bib0005].

Distraction osteogenesis (DO) is a surgical technique used for new bone formation between bone segments that are gradually separated by incremental traction. When distraction forces are applied to the callus tissues between bone segments, the tension stimulates new bone formation parallel to the vector of distraction. A distraction device is used to gradually transport the mobilized bone segment. When the desired repositioning is achieved, the distraction device is left in place for an inactive period to act as a fixation tool [@bib0005].

DO for the craniofacial skeleton have been popularized by Chin and McCarthy [@bib0010; @bib0015]. Movement of the bone results in expansion of the soft tissue adjacent to the bone segment. Thus, the entire piece is enlarged in a single, simultaneous process, which is a major benefit. Other advantages are minimal risk for infection, relatively short treatment time, little or no resorption of bone, and fairly predictable results [@bib0005].

In DO technique, a minimum of 6--7 mm of bone height above vital structures, such as neurovascular bundles or sinus cavity is needed [@bib0005]. In some cases, in which distraction is used, additional bone grafting or soft tissue augmentation, either before or after the procedure, may be required.

2. Presentation of case {#sec0010}
=======================

The patient was a medically healthy, non-smoker, 30-year old woman who had a generalized aggressive periodontitis. Her periodontal treatment was completed and all pockets were eliminated, but maxillary four incisors were found to be grade 3 mobile according to Miller's classification ([Fig. 1](#fig0005){ref-type="fig"}). We planned to extract these teeth and to rehabilitate the patient with dental implants. However, there was a vertical hard tissue deficit that needed to be improved. Thus, we intended to use alveolar DO for this augmentation.

Extraction of the anterior four teeth, which had very little hard tissue support but also were no longer periodontally diseased, was delayed to maintain the attached gingiva and they were endodontically treated. The placement of the distractor (MODUS, MDO 1.5; Medartis, Basel, Switzerland) was done under local anesthesia. A full thickness mucoperiosteal flap was reflected. The device was adapted to the operative site and then it was pre-fixed by two titanium screws on each side. After the osteotomy line was traced, a trapezoidal osteotomy was done using a surgical saw between maxillary canines. Special precaution was taken to preserve the palatal soft tissue for adequate blood supply. After the osteotomy, the distractor was fixed using 1.5-mm screws, and the mobility and path of the transport bone segment were confirmed through the activation of the distractor's rod. Due to anatomical restrictions, the distractor was placed on the right maxillary canine region, not in the midline. Right arm of the lower distractor plates (i.e., the one on the moving segment's side) was cut off in order to make the device fit into its place.

After a latency period of one week after surgery, distraction process was initiated at a daily rate of 1 mm (two activations of 0.5 mm) according to the manufacturer's recommendation. During the distraction period, the patient was invited weekly and the teeth on the transport segment (TS) were abraded with burs to avoid premature contacts with opposite teeth.

After one month, it was visible that the advancement of the TS had lagged on the left side ([Fig. 2](#fig0010){ref-type="fig"}). Thus, the area was accessed again and the osteotomy on the left side was re-created. The left side of the segment was mobilized, approximately 4 mm advanced and fixed with one L-shaped miniplate. Since the right side did not reach to the desired point yet, the distraction process was continued for eight weeks in the right side. At the end of the distraction, the device was left for eight weeks ensure the consolidation of hard tissue, and then the distractor and the miniplates were removed.

One month later, four maxillary anterior teeth were extracted, as it had been planned at the beginning of the treatment. Since the teeth did not have a sound hard tissue support, no considerable extraction defects were created. At the same time, two dental implants (AstraTech™, Sweden) were placed into the sockets of right lateral and left central teeth, in where most available alveolar bone was present.

The implants were left to integrate for three months ([Fig. 3](#fig0015){ref-type="fig"}). However, in the second stage surgery it was seen that the right implant exposed through the soft tissue. The area was surgically exposed and a bone defect of several millimeters on the buccal side was found. It was repaired with a hard tissue graft (Osseobiol Tecnoss™, Italy) a resorbable collagen membrane (Osseobiol Tecnoss™, Italy) and a free soft tissue graft harvested from the palatinal area. The implants were loaded after six months with a fixed prosthetic restoration ([Fig. 4](#fig0020){ref-type="fig"}).

Two years later, there were no clinical or radiographic complications. The implants were stabile, hard and soft tissue gains were maintained and there were not any discrepancies between two sides of the anterior segment.

3. Discussion {#sec0015}
=============

Vertical alveolar bone deficiencies are challenging cases for dental implantology. They create esthetic and functional problems associated with increasing crown-to-implant ratio of the prosthesis. A range of surgical techniques have been suggested to address these problems, including guided bone regeneration, autogenous particulate or block bone grafts, and DO [@bib0020].

Since McCarthy et al. [@bib0025] first used DO in the craniofacial area, alveolar DO has been extensively employed in vertically insufficient alveolar ridges [@bib0010]. It allows the improvement of vertical defects measuring up to 15 mm [@bib0030]. Moreover, it also promotes soft tissue along with hard tissue [@bib0030], and the bone regeneration process using alveolar DO shows lower infection rates and greater stability over the long term [@bib0035]. However, the technique has some disadvantages and can lead so some complications, such as breaking of the distraction device, nerve injury or paresthesia, fracture of transport bone, hematoma, wound dehiscence, severe bleeding, and even jaw fractures [@bib0040].

Deviation of the TS from the distraction path is another undesired situation. The rigidity of the device, the width of the mucosa, the volume of the transport and anchor segments, and the amount of augmentation can affect vector deviation [@bib0040]. In our case, most plausible reason can be failing the placement of the device on middle of the TS. Although we made the distraction path fairly parallel to the midline, applying the force away from the center could have rotated the TS. Another explanation might be that the soft tissue was thicker or more rigid on the left side and that hindered the segment's advancement. It could also be claimed that the osteotomies on the left side were not complete and probably that hampered the advancement of the segment. However, the TS was fully mobilized during the distraction osteotomies and the TS was not immobile during the whole distraction process. The lag at the left side occurred only after some advancement had already been observed.

This combined use of DO and osteotomy could be critized that if the left side was able to been brought into a proper position using an osteotomy, so was the distraction process unnecessary? Could the case be managed from the start by employing only an osteotomy and advancement? The point here is that although the left side had lagged, it still made progress and expanded some keratinized gingival cover. This improvement and soft tissue gain made the surgical advancement of the left side possible, which might not be achievable otherwise.

In the beginning of the treatment, if we happened to consider the rotation of the TS quite likely, then we might plan to place two distractors (i.e., one device on the right side and another one on the left side). Another option could be using an intraosseous distractor. Since an intraosseous distractor is a more delicate device, it would allow to be placed in the center of the TS.

4. Conclusion {#sec0020}
=============

During the alveolar DO, if the TS shows an undesired rotation, a surgical correction as described above can be made, as long as soft tissue envelope permits this second operation.
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![Maxillary four incisors were found to be grade 3 mobile according to Miller's classification.](gr1){#fig0005}

![Lag of the TS on the left side. Please note that the anterior teeth had been abraded.](gr2){#fig0010}

![Three months later from implant surgery, there were no radiographic complications. The patient also received maxillary premolar and molar implants.](gr3){#fig0015}

![The implants were loaded after six months with a fixed prosthetic restoration.](gr4){#fig0020}
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